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(54) Fluid pressure device 

(57) A fluid pressure device having a fluid unit (50) 
suitable for use as a vacuum generating unit formed by 
connecting together a plurality of blocks 
(52,54,56,58,60) having different functions, the fluid unit 
being connected to an external device. The fluid pres- 
sure device includes a plug-in/one-touch type electric 
signal connecting unit (51,53) for collectively mounting a 
plurality of terminals in a wall surface of the fluid unit, to 
electrically connect the plurality of blocks to the external 
device. The terminals are connected to the external 
device by a single multi-connector means (53), and a 
plug-in/one-touch type fluid passage connecting unit 
(73,75), for collectively providing connecting portions 
whithin the wall surface of the fluid unit, to interconnect 
the external device and fluid passages defined in the 
fluid unit. The fluid passages are connected to the exter- 
nal device (106) by a plurality of cylindrical insertion 
members which are inserted into the connecting por- 
tions (73). 
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Description 
TECHNICAL FIELD 

The present invention relates to a fluid pressure 
device wherein a plurality of blocks having different 
functions are combined into a single unit. 

BACKGROUND ART 

A fluid pressure device such as a vacuum generat- 
ing unit is constructed by connecting together a plurality 
of blocks having different functions, and which are pro- 
vided respectively with peripheral devices such as a 
feed valve for supplying either vacuum or compressed 
air, a vacuum break valve, an attraction confirmation 
switch serving as a vacuum detecting means, a timer, a 
display, etc. Further, electrical mechanisms are electri- 
cally connected to a control device such as a sequencer 
or the like by signal conductors or wires, such as dis- 
crete lead wires or the like, to thereby transfer control 
signals therebetween. 

A vacuum generating unit according to the prior art 
is shown in FIG. 1. FIG. 1 shows a structure for connect- 
ing signal wires between a vacuum generating device 2 
and a sequencer 4 which serves as an external device, 
in which ejectors respectively having different vacuum 
attracting or sucking conditions are set as vacuum gen- 
erating sources. The vacuum generating unit 6a is con- 
structed by connecting peripheral devices such as a 
compressed-air feed valve 12a, a vacuum break valve 
14a, an attraction confirmation switch 16a, etc. to a 
block 10a having an ejector provided thereinside and a 
vacuum port 8a. The vacuum generating unit 6a, and 
other vacuum generating units formed in a manner sim- 
ilar to the vacuum generating unit 6a, are placed on a 
manifold 18 to thereby form the vacuum generating 
device 2. Compressed air is supplied from an unillus- 
trated compressed-air feed source to the vacuum gen- 
erating units 6a through 6e through a compressed-air 
feed port 20, so that negative pressures are generated 
by the ejectors respectively. In the vacuum generating 
units 6c through 6e, for example, negative pressures 
are supplied respectively from vacuum ports 8c through 
8e to corresponding suction pads 24c through 24e 
through vacuum tubes 22c through 22e. Thus, the suc- 
tion pads 24c through 24e attract and feed workpieces 
26c through 26e. 

The sequencer 4 has input keys 28 and a display 
unit 30 comprised of an LCD, both provided on an upper 
surface thereof. Further, the sequencer 4 has signal ter- 
minals 32 respectively connected to objects to be con- 
trolled. 

The peripheral devices of the vacuum generating 
units 6a through 6e provided on the manifold 18 are 
separately connected to the signal terminals 32 of the 
sequencer 4 by a plurality of signal conductors or wires 
34. 

The vacuum generating device 2 is electrically con- 
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nected to the sequencer 4 used as an external device 
by a plurality of signal wires 34 as described above. The 
compressed-air feed port 20 and the vacuum ports 8a 
through 8e are firmly connected to the peripheral 

5 devices through vacuum tubes 22a through 22e. so as 
to withstand the pressure of compressed air and the 
negative pressure. Further, the compressed-air feed 
port 20 and the vacuum ports 8a through 8e serve to 
keep the device airtight. 

io Thus, when it is desired to change the performance 
or functions of the vacuum generating device 2 accord- 
ing to a desired purpose at a job site, or to entirely 
replace one or more of the vacuum generating units 6a 
through 6e due to a sudden malfunction or the like at the 

15 job site, it becomes cumbersome to make such 
changes and much time is wasted. Particularly, an 
inconvenience is developed in that the procedure for 
releasing and re-connecting the plurality of signal wires 
34 and the vacuum tubes 22a through 22e is cumber- 

20 some and requires a lot of time, and mistakes such as a 
misconnection of signal wires, etc. can arise. 

Further, when the units are rearranged or replaced, 
the pressurized-fluid passage which communicates with 
the entire vacuum generating device 2 is opened 

25 thereby discharging pressurized fluid to the outside and 
drawing air into the passage. Therefore, the replace- 
ment or rearrangement work can only be performed 
after the process of attracting and feeding of a work- 
piece by the vacuum generating device 2 has been 

30 completely discontinued. Accordingly, work efficiency is 
greatly reduced. 

Moreover, when the units are recombined, dust or 
the like enters into the vacuum generating device 2 due 
to the suction of air from the vacuum passage, so that a 

35 reduction in performance occurs since the airtightness 
of the device is lowered after such recombining work 
has been carried out. 

On the other hand, the sequencer 4 manages or 
controls all of the signal wires 34 for the peripheral 

40 devices making up the vacuum generating units 6a 
through 6e, and internally controls the timing for each of 
the peripheral devices. Thus, the number of the signal 
wires 34 electrically connected between the peripheral 
devices of the vacuum generating units 6a through 6e 

45 and the sequencer 4 greatly increases. Hence, it is 
cumbersome to provide wiring for the signal wires 34, 
miswiring tends to occur. Further, the peripheral devices 
can experience malfunctions due to noise or the like 
generated between the signal wires 34. Such an incon- 

so venience is also common even with other vacuum units 
connected to the sequencer by a plurality of signal 
wires, as well as to the vacuum generating units. 

It is therefore an object of the present invention to 
provide a fluid pressure device capable of easily carry- 

55 ing out, at a job site, either the rearrangement of the 
fluid pressure device according to desired functions and 
performance thereof, and to facilitate the replacement of 
the fluid pressure device when sudden malfunctions or 
accidents occur, without discontinuing the general oper- 
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ation of a working line using the fluid pressure device, 
and further avoiding a reduction in performance of the 
fluid pressure device after either its rearrangement or 
replacement has been performed. 

It is another object of the present invention to pro- 5 
vide a fluid pressure device wherein complicated wiring, 
occurrence of miswiring, and malfunctions of the fluid 
pressure device due to noise can be avoided and 
wherein the structure of the fluid pressure device can be 
reduced in size and weight, so as to improve its general- 10 
purpose properties. 



BEST MODE FOR CARRYING OUT THE INVENTION 



DISCLOSURE OF THE INVENTION 

A plurality of blocks which form a fluid pressure unit is 
have different functions from each other, and are electri- 
— , »-~ >w an caici i lai ueviue. m piurainy ot ter- 
minals are collectively provided within a wall surface of 
the fluid pressure device, and are electrically connected 
to the external device via a plug-in/one-touch system so 
using a single multi-connector means. Therefore, the 
present invention can rapidly and easily provide electri- 
cal connections and avoid the occurrence of miswiring. 

Further, when the fluid pressure unit and the exter- 
nal device are interconnected via fluid passages zs 
defined in the fluid pressure unit, a plug-in/one-touch 
fluid passage connecting means is used, thereby ena- 
bling a plurality of cylindrical members to be inserted 
into corresponding connecting portions collectively dis- 
posed in the wall surface of the fluid pressure unit. It is so 
therefore possible to rapidly and easily interconnect the 
fluid passages. 



BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 



FIG. 2 



FIG. 3 



FIG. 4 



FIG. 5 
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is a perspective view showing an attracting 
and feeding system according to the prior 
art; 

is a perspective view illustrating a first 40 
embodiment of a fluid pressure device 
according to the present invention; 

is a perspective view showing a second 
embodiment of a fluid pressure device 45 
according to the present invention; 

is a perspective view depicting an attracting 
and feeding system in which the fluid pres- 
sure device according to the present inven- so 
tion is employed; and 

is a perspective view illustrating an attracting 
and feeding system in which the fluid pres- 
sure device having a controller, according to 55 
the present invention, is employed. 



Fluid pressure devices according to the present 
invention will hereinafter be described in detail with ref- 
erence to the accompanying drawings in which pre- 
ferred embodiments are shown by way of illustrative 
example. Incidentally, vacuum pressure devices are all 
described in the following embodiments. However the 
present invention is not necessarily limited to a vacuum 
pressure device and can also be applied to other types 
of fluid pressure devices. 

In FIG. 2, reference numeral 50 indicates a vacuum 
unit made up of a plurality of blocks having respective 
portions which provide predetermined functions The 
vacuum unit 50 basically comprises a valve block 52. a 
pilot-operated electromagnetic valve block fid a i»Lr 
block 56, an ejector block 58 and a sensor block 60 " 
The vacuum unit 50 has a first connecting portion 
73 provided within a same wall surface thereof. The 
connecting portion 73 comprises a compressed-air feed 
port 64 corresponding to a hole for supplying or feeding 
compressed air fed from an unillustrated compressed- 
air feed source via a tube 62. a vacuum port 68 corre- 
sponding to a connecting portion for delivering a vac- 
uum suction force produced by the ejector block 58 to 
an external member, such as a suction pad or the like 
through a vacuum tube 66. and an exhaust or discharge 
port 72 for discharging compressed air which has 
passed through the ejector block 58 through a tube 70 
The vacuum tube 66 and the tube 70 make up a second 
connecting portion 75 which is formed as a single unit 
In this case, the connection between the second con- 
necting portion 75 and the first connecting portion 73 is 
rapidly and easily performed by a plug-in/one-touch 
system. After completion of the connection, the second 
connecting portion 75 and the first connecting portion 
73 are held by clawshaped members, or the like pro- 
vided on either side of the first and second connecting 
portions. a 

Further, a compressed-air feed valve correspond- 
ing to a selector or directional control valve for supplying 
and cutting off compressed air to the ejector block 58 
and a vacuum break valve for rapidly releasing the vac- 
uum port 68 from a state of vacuum, are disposed within 
ttie valve block 52. 

Trie pilot-operated electromagnetic valve block 54 
comprises pilot-operated electromagnetic valves 55 and 
57 mounted to an upper portion of the valve block 52 
which are used respectively to actuate the compressed- 
air feed valve and the vacuum break valve. A sensor 
block 60 for detecting a state of pressure in an ejector is 
mounted to a side portion of the valve block 52, with the 
ejector block 58 interposed therebetween. 

In order to suitably drive the sensor block 60. as 
well as the pilot-operated electromagnetic valves 55 
and 57, electrical wires extending from the respective 
blocks are provided inside the vacuum unit 50. and are 
connected to an external device such as a sequencer 
74 or the like corresponding to a controlling means. Fur- 
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ther, terminals for !he electrical wires are collectively 
disposed in the same wall surface of the vacuum unit 50 
as a terminal unit 51 . The terminal unit 51 is rapidly and 
easily electrically-connected to the external device by a 
single plug-in/one-touch multi-connector means 53. 

Further, when it is desired to change the capability, 
performance and/or functions of the vacuum device 
comprised of a plurality of vacuum units according to a 
desired purpose at a job site, or when one attempts to 
replace one or more of the vacuum units due to an 
unexpected trouble or the like on-site, a pressurized 
fluid passage, which communicates with the entirety of 
the vacuum device due to the separation of a vacuum 
unit from the vacuum device, is opened to cause pres- 
surized fluid to flow outside and to suck or draw outside 
air into the passage. It is thus possible to avoid the com- 
plete stoppage of general operations on a working line 
using the vacuum device. In order to avoid a reduction in 
operating performance such as deterioration in airtight- 
ness, which can result from the entry of dust or the like 
into the vacuum device due to the suction of air through 
the passage, which is kept under vacuum after the unit 
replacing process has been completed, an unillustrated 
check valve is disposed at a position immediately before 
a position where the compressed-air feed port 64, the 
vacuum port 68 and the discharge port 72 are con- 
nected to one another. 

FIG. 3 shows a second embodiment of the inven- 
tion different from the above embodiment. In FIG. 3, ref- 
erence numeral 80 indicates a vacuum unit made up of 
a plurality of blocks. The vacuum unit 80 basically com- 
prises a valve block 82, a pilot-operated electromag- 
netic valve block 84, a filter block 86, an ejector block 88 
and a sensor block 90, disposed in a manner similar to 
the vacuum unit 50 of the first embodiment. The vacuum 
unit 80 is different from the vacuum unit 50, however, in 
that a connecting means is used which comprises a 
complex female-type connecting portion 94 formed inte- 
grally by a terminal unit 91 of a first connecting portion 
92, and wherein a compressed-air feed port 64, a vac- 
uum port 68 and an exhaust or discharge port 72 of the 
first connecting portion 92 are disposed at a region 
along the same wall surface, and are substantially adja- 
cent to each other. The connecting means further com- 
prises a complex male-type connecting portion 100 
formed integrally by a second connecting portion 96 
comprising a tube 62, a vacuum tube 66, a tube 70 and 
a multi-connector means 98, so that the electrical con- 
nections and the communication or connection between 
fluid passages can be performed simultaneously. 

An attracting and feeding system 104, including a 
plurality of vacuum units 50 as shown in FIG. 2 which 
are connected to each other side by side by a manifold 
102, will next be described with reference to FIG. 4. 

The attracting and feeding system 104 shown in 
FIG. 4 is constructed by vacuum units 50a through 50e 
which are mounted on the manifold 102, along with vac- 
uum generating sources comprising ejectors having dif- 
ferent vacuum attracting or sucking functions. Second 



connecting portions 75a through 75e are coupled to 
corresponding first connecting portions 73a through 
73e respectively attached to the vacuum units 50a 
through 50e. 

s The following first through third connections can 
easily be made at any time due to the above structure: 
The first connection is a coupling between tubes 62a 
through 62e and their corresponding compressed-air 
feed ports 64a through 64e, to feed or supply com- 

10 pressed air from an unillustrated compressed-air feed 
source via the tubes 62a through 62e. The second con- 
nection is a connection made between suction pads 
106a through 106e and their corresponding vacuum 
ports 68a through 68e via vacuum tubes 66a through 

15 66e. to transfer vacuum suction forces generated by the 
ejector blocks 58 to the corresponding suction pads 
106. Finally, the third connection is a connection made 
between exhaust or discharge ports 72a through 72e for 
discharging compressed air which has passed through 

20 the ejector blocks 58a through 58e via tubes 70a 
through 70e and corresponding tubes 70a through 70e. 

Electrical connections between the vacuum units 
50a through 50e and a control means comprising a 
sequencer 74 are made by bus lines via terminal units 

25 51a through 5le, which are respectively comprised of 
terminal portions having a plurality of terminals collec- 
tively provided in a same wall surface of the vacuum 
units 50a through 50e. Input keys 108, and a display 
unit 109 comprised of an LCD, are provided on an upper 

30 surface of the sequencer 74. 

Since the respective vacuum units 50a through 50e 
are substantially identical in structure, the operations of 
the vacuum units will be described below by reference 
to only use vacuum unit 50c, and descriptions of the 

35 other vacuum units will therefore be omitted. Further, 
since the vacuum unit 50 shown in FIG. 2 and the vac- 
uum unit 50c shown in FIG. 4 are substantially identical 
in structure to each other, the components of the vac- 
uum unit 50 are indicated by small alphabetical charac- 

40 ters and such components will not be described in 
detail. 

When a work 1 1 2c is fed by the sucking and feeding 
system 104, an operation signal outpirtted from the 
sequencer 74 is first inputted to a pilot-operated electro- 

45 magnetic feed valve 55c to thereby sequentially operate 
and thereby open a compressed-air feed valve provided 
inside the valve block 52c. As a result, compressed air 
is supplied to the ejector provided inside the ejector 
block 58c to generate a vacuum or negative pressure 

so which is supplied to the suction pad 106c through the 
vacuum port 68c. When the work 112c is attracted and 
held by the suction pad 106c supplied with the vacuum, 
the vacuum in the vacuum unit is further raised. A pres- 
sure sensor disposed inside the sensor block 60c 

55 detects that the vacuum has exceeded a pressure 
which has been set in the sensor block 60c in advance, 
and thus the sensor block 60c sends an attraction con- 
firmation signal to the sequencer 74. 

When the attraction confirmation signal is received 



EP 0 728 970 A2 



8 



by the sequencer 74, and after an elapse of a fixed time 
interval set by a timer, the sequencer 74 confirms the 
completion of movement of the work 1 12c. Thereafter, 
the sequencer 74 transmits a stop signal to the com- 
pressed-air feed valve through a same or similar path as 
used for the supply of the operation signal, to thereby 
close the compressed-air feed valve and stop the gen- 
eration of the vacuum from the ejector. 

Simultaneously, the sequencer 74 sends an opera- 
tion signal to a pilot-operated electromagnetic vacuum 
break valve 57c to thereby actuate and sequentially 
operate the pilot-operated electromagnetic valve 57c to 
open the valve. Thus, compressed air is supplied to the 
suction pad 106c through the vacuum port 68c, to 
thereby release the work 112c from the suction pad 
106c. 

. u.o oc^uci u,ei it Senas a stop signal to 

the pilot-operated electromagnetic valve 57c after a 
fixed time interval set by the timer provided inside the 
sequencer 74 has elapsed, thereby closing the vacuum 
break valve so as to complete the attracting and feeding 
operation. 

The following provisions are available in the event 
that deterioration in performance, function or the like is 
developed in the vacuum unit 50c, for example, due to a 
cause occurring during the above series of attracting 
and feeding operations. Specifically, a check valve (not 
shown) is provided at a portion immediately before a 
portion where the compressed-air feed port 64c. the 
vacuum port 68c and the discharge port 72c are con- 
nected to one another. Accordingly, the passage for 
pressurized fluid, which communicates with the other 
units, is closed by the check valve (not shown), even if 
the connection between the first connecting portion 73c 
and a second connecting portion 75c is released to 
replace the vacuum unit 50c. Thus, pressurized fluid is 
prevented from being discharged outside, and outside 
air is prevented from being sucked or drawn into the 
passage. It is therefore possible to avoid a complete 
stoppage of general operations on a working line by the 
other vacuum units 50a, 50b. 50d and 50e. Further, the 
entry of dust or the like into the vacuum device, due to 
suction of outside air through the passage, is likewise 
prevented. It is thus possible to prevent a reduction in 
operating capability or performance, such as deteriora- 
tion in airtightness. after the unit replacing process has 
been completed. 

FIG. 5 shows an attracting and feeding system 104 
wherein a controller 105 for generally controlling the 
attracting and feeding system 104 and for converting a 
serial signal into a parallel signal, or vice versa, is 
mounted on a plurality of vacuum units 50a through 50e 
provided on a manifold 102, and in which ejectors 
respectively having different vacuum pressure condi- 
tions are used as vacuum sources. 

The attracting and feeding system 104 includes 
multiconnector means 53a through 53e coupled to cor- 
responding terminal units 51a through 5le, and respec- 
tively provided on the same wall surfaces as the vacuum 



units 50a through 50e. Further, the vacuum units 50a 
through 50e are electrically connected to the controller 
55 via signal wires 110a through 110e, such as bus 
lines or the like, connected to the multiconnector means 
s 53a through 53e. Therefore, parallel signals can be 
transferred between the vacuum units 50a through 50e 
and the controller 55. 

As an alternative to the use or individual wires, the 
transfer of parallel signals may be performed using 
io serial signals, a network communicating means such as 
a LAN or the like, a wireless means using microwaves, 
an optical communicating means, an optical fiber, etc. 

Incidentally, a high-speed network protocol can be 
used as the protocol for transferring the signals. 
'5 As the signal transmission-line connecting means 
between the vacuum units 50a through 50e. a direct 
connector-to-connector coupling may be performed 
without using individual wires. Alternatively, the vacuum 
units 50a through 50e may be coupled by employing 
zo bus module blocks having connectors different from 
those described above, or by using flat cables. More 
specifically, the connectors may be constructed similar 
to the terminal unit 91 shown in FIG. 3. Alternatively, the 
connectors may be formed on side surfaces, or upper 
25 surfaces, and the positions of the connectors may be 
determined in a manner to facilitate connective with one 
another. 

The parallel signals which are inputted to the con- 
troller 55 via a plurality of terminals are converted into a 
30 group of serial signals, which are in turn serially trans- 
mitted to the sequencer 74 via a single wire 113 for 
transmitting the serial signals from a single terminal 
111. 

In the fluid pressure device according to the present 
35 invention, a plurality of terminals are intensively dis- 
posed in a wall surface of the fluid pressure device for 
electrically connecting the fluid pressure device with an 
external device. The terminals and the external device 
are electrically connected to each other by a plug- 
40 in/one-touch system using a single multi-connector 
means. Further, when the external device and fluid pas- 
sages thereof are interconnected, a fluid-passage con- 
necting portion including a plug-in/one-touch system is 
also used. Thus, the rearrangement, or recombination, 
45 of each fluid unit based on desired functions and per- 
formance capabilities of the fluid pressure device, or the 
replacement of a fluid pressure device with another to 
cope with sudden troubles, can be rapidly and easily 
performed at a job site. In addition, a reduction in per- 
50 formance of the replaced fluid pressure device can be 
avoided. 

According to the present invention as well, electri- 
cal wires which are electrically connected to an external 
device are united into a single system based on serial 
55 transmission, and are connected to the external device 
through a single terminal. Therefore, the configuration 
of signal wires can be greatly simplified, and the com- 
plexity of wiring work and the occurrence of miswiring 
can be avoided. 
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Further, a reduction in the number of signal wires 
makes it possible to avoid malfunctions caused by noise 
which can occur when a plurality of signal wires are 
used. Moreover, since the fluid pressure device is 
reduced in size and weight, various general-purpose 5 
properties of the device can be greatly enhanced. 

Claims 

1. A fluid pressure device comprising at least one fluid to 
unit (50; 80) formed by connecting together a plu- 
rality of blocks (52, 54, 56. 58, 60; 82, 84, 86, 88, 
90) having different functions, the fluid unit (50; 80) 
being connected to an external device (74), char- 
acterized by is 
plug-in/one-touch electric signal connecting means 
(51, 53; 91, 98) for collectively mounting a plurality 

of terminals in a wall surface of said at least one 
fluid unit (50, 80), to electrically connect said plural- 
ity of blocks (52. 54, 56. 58, 60; 82, 84, 86, 88, 90) 20 
to the external device (74), and for connecting said 
terminals to the external device (74) by a single 
multi-connector means (53,;98); and 
a plug-in/one-touch fluid passage connecting 
means (73, 75; 92, 96) for collectively providing 25 
connecting portions (73; 92) within the wall surface 
of said at least one fluid unit (50; 80), to intercon- 
nect an external member (106) and fluid passages 
defined in said at least one fluid unit (50; 80) and for 
connecting said fluid passages to the external 30 
member (106) by a plurality of cylindrical insertion 
members which are inserted into said connecting 
portions (73; 92). 

2. A fluid pressure device as claimed in Claim 1, 35 
wherein at least one check valve for preventing a 
fluid from flowing in an opposite direction is dis- 
posed in said fluid passages in close proximity to 
said connecting portions (73; 92). 

40 

3. A fluid pressure device as claimed in Claim 1 fur- 
ther comprising: 

complex female-type connecting means (94) com- 
prising said plurality of terminals (91) and said fluid 
passage connecting means (92) provided within 45 
regions on a same wall surface of said at least one 
fluid unit (80), said regions being adjacent to each 
other; and 

complex male-type connecting means (100) com- 
prising a multi-connector means (98) electrically so 
connected to said electric signal connecting means 
(91) and a connecting unit (96) connected to said 
fluid passage connecting means (92). 

4. A fluid pressure device as claimed in Claim 3, ss 
wherein at least one check valve for preventing a 
fluid from flowing in an opposite direction is dis- 
posed in said fluid passages in close proximity to 
said connecting unit (92). 



5. A fluid pressure device as claimed in Claim 1 , fur- 
ther comprising a controller (105) electrically con- 
nected to said electric signal connecting means 
(51 , 53) and said external device (74) both being 
electrically connected to each of a plurality of fluid 
units (50) which are connected to each other side 
by side, to thereby transmit a parallel signal to each 
of said fluid units (50) and which transmits a serial 
signal to said external device (74). 
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(54) Fluid pressure device 

(57) A fluid pressure device having a fluid unit (50) 
suitable for use as a vacuum generating unit formed by 
connecting together a plurality of blocks 
(52,54,56,58,60) having different functions, the fluid unit 
being connected to an external device. The fluid pres- 
sure device includes a plug-in/one-touch type electric 
signal connecting unit (51,53) for collectively mounting a 
plurality of terminals in a wall surface of the fluid unit, to 
electrically connect the plurality of blocks to the external 
device. The terminals are connected to the external 
device by a single multi-connector means (53), and a 
plug-in/one-touch type fluid passage connecting unit 
(73,75), for collectively providing connecting portions 
whithin the wall surface of the fluid unit, to interconnect 
the external device and fluid passages defined in the 
fluid unit. The fluid passages are connected to the exter- 
nal device (106) by a plurality of cylindrical insertion 
members which are inserted into the connecting por- 
tions (73). 
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